Interaction of tropomyosin with F-actin-heavy meromyosin complex.
The effect of phosphorylated and dephosphorylated heavy meromyosins (HMMs) saturated with Ca2+ or Mg2+ on the binding of tropomyosin to F-actin and on the conformational changes of tropomyosin on actin was investigated. The experimental data were analysed on the basis of th emodel of cooperative binding of tropomyosin to F-actin with overlapping binding sites. In general, attachment of both HMMs to F-actin increased around 100-fold the tropomyosin-binding affinity but concomittantly reduced the cooperatively of binding. In the presence of Ca2+ and in the absence of ATP the binding of tropomyosin to F-actin in a "doubly contiguous" manner was three-fold stronger for F-actin saturated with dephosphorylated HMM as compared to phosphorylated HMM. Under the same rigor conditions but in the absence of Ca2+ the reverse was true but the difference was about 1.5-fold. The binding stoichiometry of tropomyosin to actin was 7:1 in the presence of dephosphorylated HMM saturated with Ca2+ or phosphorylated-saturated with Mg2+ and tended to be about 6:1 for both after the exchange of the cation bound to myosin heads. Bound HMM was also found to influence the fluorescence polarization of 1,5-IAEDANS-labelled tropomyosin complexed with F-actin in muscle ghost fibres. In the presence of Ca2+, the amount of randomly arranged tropomyosin fluorophores decreased when dephosphorylated HMM was bound to ghost fibres, in contrast to an observed increase in the case of bound phosphorylated HMM. Thus HMM induced conformational changes of tropomyosin in the actin-tropomyosin complex that was reflected in an alteration of the geometrical arrangement between tropomyosin and actin.(ABSTRACT TRUNCATED AT 250 WORDS)